Salts  After  Detecting  Their 

Presence^ 

—Prevent  Premature  Coating  Failures 
—Enhance  Straightforward  | 

Maintenance  Procedures  H 

Presenter:  Regis  Doucette 
Chlor*Rid  Intnl.,  Inc. 

(201)  664-5487 
Regis  @  chlor-rid.com 


Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

FEB  2010 

2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2010  to  00-00-2010 

4.  TITLE  AND  SUBTITLE 

Proper  Removal  of  Soluble  Salts  After  Detecting  Their  Presence 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Chlor*Rid  International  Inc,PO  Box  82, Hillsdale, NJ, 07642 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

2010  U.S.  Army  Corrosion  Summit,  Huntsville,  AL,  9-11  Feb.  U.S.  Government  or  Federal  Rights  License 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

- 1 - 

- 1 - 

16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OF 
ABSTRACT 

Same  as 
Report  (SAR) 


18.  NUMBER 
OF  PAGES 

44 


19a.  NAME  OF 
RESPONSIBLE  PERSON 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


> Awareness 
> Recognition 
> Elimination 


Objective: 


Reduce  liability  of  premature  coating  failure 
from  corrosion  \  \ 

Achieve  full  life  cycle  coating  performance 


Goal: 


Reality  Check 

•  “Prior  to  1995,  it  is  estimated  that  at  least  3  out 
of  4  contractors  suffered  major  failures  during 
projects  or  shortly  thereafter.  Most  coatings  did 
not  survive  more  than  5  to  7  years.  Now  with 
changes,  including  ( soluble  salt  remover ),  we 
have  an  approximately  70  to  90%  reduction  in 
lifecycle  costs,  have  reduced  premature 
coating  failures  and  increased  service  life.” 


Non  vendor  specific  edit 


What  are  Soluble  Salts? 


•  Ionic  contaminants 

•  Water  soluble  inorganic  compounds 

•  Primarily  chlorides ,  sulfates ,  and 
nitrates 

•  Non-visible  contaminants 

•  Can  bond  electrochemically  to  the  metal 
substrate 


Sources 


Marine  bodies  (sea  water-chlorides) 
De-icing  salts  (chlorides) 

Acid  rain  (sulfates/nitrates): 

-  Stack  gases 

-  Auto/vehicle  emissions 

Chemical  processes  (many  combinations  of 
salts) 

Water  and  sewage  treatment  facilities 
Lightning 

Abrasives  (chlorides/sulfates) 


Chloride  ion  wet  deposition,  2008 

Values  X  10  =  pg/cm2  deposited  per  yr. 


Sites  not  pictured’ 
A  KOI  0,1  kgfha 

AK03  0,1  kg/ha 

PR2Q  bg.3  kg/ha 

VI01  34,6  kg/ha 


National  Atmospheric  Deposition  ProgranVNational  Trends  Network 
http  ://nadp ,  sws.u  iuc.edu 
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Sulfate  ion  wet  deposition,  2008 

Valines  X  10  =  |jg/cm2  deposited  per  yr. 
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Sites  not  pictured! 
A  KOI  1  kg/ha 

AK03  <  1  kg/ha 
PR2Q  22  kg/ha 

VI01  9  kg/tia 


Sulfate  as  SQ, 
(kg/ha) 

H  s  3 
3-6 
6-9 
9-12 
12-1$ 
15-18 
18-21 
n  21  -  24 

24-27 
I  >  27 


2- 


National  Atmospheric  Deposition  Program/National  Trends  Network 
htip://nadp .  sws.  uiuc.edu 


^  Massachusetts  Chemical  Fact  Sheets  /  TURI  Publications  /  Library  /  TURI  -  TURI  -  Toxics  Use  Red  -  Windows  Internet  Explorer 

*L«M 


I:  =  http://www.turi.org/library/turi publications/massachusetts chemical fact sheets 


^rai 


+t  X  I  Search  Google 


I  Google  G  widely  used  chemicals:  ▼  GoT^  ^  Bookmarks- §1  0  blocked  A<^  Check  -  %  Look  for  Map  - j  AutoFill  Send  to— /af  PH  most  PH  widely  F7i  used  [gI  chemicals  ^  Settings' 

'vT  ^  S  Massachusetts  Chemical  Fact  Sheets /TURI  Publi...  w  S  w  ^  w  jfsF  Page  —  Tools  — 


such  as  automotive  aerosol  parts  cleaners  and  degreasers.  PCE  is  reported  to  be  the 
chemical  most  widely  found  in  groundwater  contamination  at  Superfund  sites.  Read 
more... 


Sulfuric  Acid  and  Fuming  Sulfuric  Acid 

Sulfuric  add  is  a  corrosive  toxic  chemical  that  causes  direct  effects  ranging  from  irritation 
to  burns  on  the  skin,  eyes,  and  respiraton^a^^flgssadJUSS^^iUSiilSSSe^^flSwmed 
almost  45  million  pounds  of  sulfuric  acid,|th^worid^TTOs^widel^Jsedchemica|]iin  the 
production  of  chemicals,  electricity,  food  procfucEs^oapen^rocfuCTS^lecfiromcs^extiles, 
leather  goods,  and  electroplated  parts.  Fuming  sulfuric  acid  is  used  to  transport  high 
concentrations  of  acid.  Download  PDF  file  (47.99  kB) 
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Toxics  Use  Reduction  Institute 
University  of  Massachusetts  Lowell 

One  University  Avenue  Lowell,  MA  01854.  978-934-3275  -  Contact  Us 


Next  >> 


Nitrate  ion  wet  deposition,  2008 


Non-visible 


Visually  clean  substrates  are  not  adequate 

Soluble  salts  require  testing  to  be  detected 

Which  salt  is  the  problem?  -  Primarily 
dependent  on  service  environment 


Micregram 
per  square  centimeter 

’Pinky  fingerprint  approximates  1  square  centimeter 

•M&M  candy  sliced  into  one 

—single  slice  =  1  micro  gram 


■Salt  packet  from  McDonalds  for  fries 
— disolved  in  water 

—then  spread  over  1 ,000  sq  ft  would  deposit 

1  micro zr cun  ver  square  centimeter 


Relative  Size  Chart 


Ionic  Range  Molecular  Range  Macro  Molecular  Range  Micro  Parti de 

Micrometers 
(Log  scale) 

0.001  0.01  0.1  1.0  10 


Macro  Particle 

40  mil 


100 


1000 


Soluble  Salts 


Metal  Ions 


Viruses 


Insecticides 


Tobacco  Smoke 


Bacteria 


Algae 


Pin 

Point 


Human  Hair 


Pollen 


Beach  Sand 


ST  Microscope 


Scanning  Electron  Microscope 


Optical  Microscope 


Visible  to  Naked  Eye 


Perspective^-  Sizing 

Relative  Size 


Beach  Sand 

■  Human  Hair 

■  Bacteria 
□  Vims 


Soluble  Salts 


Interferes  with  adhesion 
Accelerates  corrosion 
Causes  blistering  of  coatings 


Corrosion  Cell 


A  corrosion  cell  consists  of  4  components 

An  anode  (  provided  by  steel  itself) 

A  cathode  (  “+”  provided  by  steel  itself) 

A  metallic  pathway  (provided  by  steel  itself) 
An  electrolyte  (salt  +  moisture  =  electrolyte) 


Coating  failure 


Anode 


Corrosion  j 


Electrolyte 


Electrolyte— the  ONE  and  ONLY 
variable  we  can  control  is... 

•  Salts  are  hygroscopic  =  Draw  moisture 


•  All  liquid  applied  coatings  are  permeable  and 
salts  will  draw  moisture  through  the  coating 
film,  thereby  providing  the  electrolyte  needed 
for  corrosion  activity 


•  Some  coatings  are  less  permeable  than  others 


listers 

The  same  hygroscopic  action  which  causes 
corrosion  also  causes  osmotic  blistering 

The  hygroscopic  action  of  salts  builds  up 
pressure  within  a  blister  which  can  exceed 
the  bond  strength  of  the  coating 


Without  remediation,  repeat 

reaction  cycle 


Analysis  method^ 


Two  distinct  methods:  \ 

■  Conductivity  -  measures  all  conductive  constituents. 

■  Ion  specific  -  measures  the  specific  ion  of  concern; 
chloride,  sulfate,  or  nitrate. 


Conductivity  Method 

Measures  everything  conductive  in  the  sample. 

Many  species  are  not  detrimental  to  the  coating  film 
nor  induce  premature  coating  failure. 

Measures  all  minerals.  \ 

Conversion  to  chloride  level  is  an  estimate.  \  JH 

■  Assumes  a  lab  correlation  based  on  100%  chlorides. 

■  Conductivity  and  reactivity  are  different. 


Detecting  Soluble  Salts 

•  Extraction  methods 

•  Swabbing  (DI  water)  [25  -  35  %] 

•  Patch  Cell  (DI  water)  [45-60%] 

•  Wet  filter  paper  (DI  water)  ??] 

•  Magnetic  cell  (DI  water)  [45  -  60%] 

•  Sleeve  method  (proprietary  acid  solution)  80% 

•  Boiling  (lab;  destructive  field  sample)  90  -  95 

•  Quantitative  analysis 

(Sources:  SSPC  TU4;  Third  party  laboratories) 


Chloride  Analysis  by  Ion 
Detection  Tubes 

Sealed  ampoule,  break  both  ends  and 
immerse  in  extract  solution 

Cl"  read  from  calibrated  tube  in  PPM  and 
micrograms  per  square  centimeter 

ISO  8502-5 


Analysis  of  Sulfate 


Electronic  turbidity  method 

-  Add  barium  chloride  to  extract  solution  to 
form  BaS04 

-  Measure  absorbency /transmittance 

New  Field  Test  Kit 
ISO  8502-11 

-  Maryland  Bridge 

-  1-95  Delaware 

-  Casciano  Bridge  near  Newark  A/P 


Analysis  for  Nitrates 


Dip  pillow  end  of  nitrate  strip  into  extracted 
solution  for  2  seconds 

Wait  1  minute  and  compare  color  on  pillow 
to  color  on  comparator  card 

-  NASA  Gantry 

-  St.  Lawrence  Seaway 


FAC, 

(DOD) 


SSPC 

Guide 


Coatings 

Inspector 

LogBook 


Coating 

Mfr  QC 


Professional 

Peer 

Networks 


BEST 'PRACTICES  (BMP) 


Repeated  mentor  advice 
to  test  for  salts  rather 
than  risk  fiasco 


Several  pages  address 
similar  to  Dewpoint,  RH, 
Temp.  KEY  Criteria 


Quality  Control 
Called  in  specs — 
Warranty  ONLY 


QC  Caring 


BEST 'PRACTICES  (BMP) 


Mtce 

washes 


Not  JUST 
Bare 
Metal 


Quality  Control  --  Flee 
&  Structures  proper  washdpwri 
should  not  harm  assets 

Concrete  and  other  repairs, 
intercoat  adhesion  issues 


Pipelines/structures  when 
redoing  CP  clean  properly 


In  Service/Field 


NAVSEA:  009-32\Standard  Item 


•  Chloride  limit:  3  jag/crn2  immersion.  \  1^. 

•  FY-10:  Water  wash  to  meet  the  limit  after  abrasive  blast 

-  Can  require  multiple  washes.  \ 

•  FY-1 1  (Prelim):  Allows  the  use  of  an  approved  salt 
remover. 

-  Approval  via  the  F7 18  from  the  coating  manufacturer 

ONR  funded  research  at  Carderock  and  CTC,  ■ 

Johnstown  support  efficacy  and  acceptability  of  ■ 

an  established  and  time  tested  soluble  salt  remover. 


Surface  Preparation  Issue 


Industry  standards  are  generally  visual.. 

Present  coatings  cannot  tolerate  salts.  \  ^ 

Non- visible  contaminants  are  getting  more  attention 

Soluble  salt  removal  is  critical  to  coating  life  cycle 
performance. 


Coatings  Economics 

Goal:  Achieve  lowest  cost/ft2/yr  for  the  expect  coating  life 


TotaTS  urface  Area: 

90,000  ft2 

Service:  Tank  Lining 

Insufficient  Surface  PrepT"-. 

^500, 000 

5  yr  coating  cycle 

Proper  Surface  Prep: 

15  yr  coating  cycle 

Cost/ft2/yr  (today’s  $): 


Insufficient  Surface  Prep: 


Proper  Surface  Prep 


Cost  /yr  over  15  yrs 


$l.ll/ft2/yr 


$0.38/ft2/yr 


Coating  Life  Cycle  Comparisons 


600 


1  Proper  Surface  Prep 


Insufficient  Surface  Prep 


Based  on  actual  experience  by  NAYFAC  since  instituting  revised  specifications  in  1 


| 


EnclosechLifeboat 


PRIOR  VIDEO  and  these  next  5  slides  courtesy  of  US  Coast  Guard 


Cable  foraft  hook 


PRIOR  VIDEO  and  these  next  5  slides  courtesy  of  US  Coast  Guard 


Type:  Crude  Oil  Tanker 
Age  Of  Vessel :  16  Years, 


DWT:  135,000 


Total  Steel  replacement :  1,200  Metric  Tonnes 


PRIOR  VIDEO  and  these  next  5  slides  courtesy  of  US  Coast  Guard 


Case  1..  Cont'd. 


The  renewal  Process  on  the  Ship 


Product 


Case  #  1  =  1200  Tonnes  and  Case  #  2  =  150  Tonnes. 


The  Ship  owner  in  Case  #  2  did  better  Preventive  Maintenance  during  her  trading  Years! ! 


What  happene 
Reason : 


Type:  Oil 
Total  Stee 


PRIOR  VIDEO  and  these  next  5  slides  courtesy  of  US  Coast  Guard 


The  B-307  was  flown  to  Dulles  in 
2003  for  delivery  to  the 
Smithsonian 


Boeing  R e moves  Corrosion  Inducing  Salts 

from  Ditched  Aircraft 
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alt-removal  during  Surface 
Preparation 

Why? 


Salts  are  a  leading  cause  of  coating  failure  today. 

-80%  of  coating  failures  due  to  salts 
s  Visual  standards  used  are  insufficient. 

^  Visual  standards  were  adequate  for  lead  paint 

applications. 


Soluble  SaJtAnalysis  and 
Removal  Products  Must  Be 

Proven 

Efficient  . 

Improve  Adhesion  \ 

Assist  in  removal  of  surface  oils 
Cost  effective 
Safe 

Easy  to  use 

Environmentally  friendly 


